Age- and sex-related differences in spontaneous hemorrhage and fibrosis of the pancreatic islets in Sprague-Dawley rats.
To elucidate the spontaneous occurrence of hemorrhage in the pancreatic islet, naïve Crj:CD(SD)IGS rats were given a commercially available standard diet ad libitum over 20 weeks, and were sequentially examined. Islet hemorrhage was morphologically observed from 12 weeks of age, and its incidence was significantly higher in males than in females, with a wide distribution in all pancreatic lobes. The incidence (%) of affected islets to examined islets was increased with age. Hemorrhage was accompanied by brownish pigmentation, and reacted positively for iron by Prussian/Berlin blue staining. In 26 weeks old, most of the islets were dissected by dense fibrous tissue into small nests, and disarranged beta cells were detected by insulin immunostaining. Ultrastructurally, no apparent morphological change was seen in any islet endothelial cell, although blood leakage with migrated macrophages and dense collagen fibers was observed around the capillaries. In serum biochemistry of rats aged 26 weeks, the estradiol level in males with hemorrhage was significantly lower than that in males with non-hemorrhage, presumably suggesting the lack of capillary protective ability. Next, when rats were given a high fat/protein diet over 20 weeks to clarify whether it accelerated the frequency or timing of hemorrhage, its occurrence was essentially identical to that of the animals fed the standard diet. In conclusion, the onset of spontaneous islet hemorrhage was observed predominantly in aged males, resulting from the low estradiol level in serum.